We measure the financial literacy in a large sample of LinkedIn members, complementing the standard "Big 5" questions with a method that allow us to isolate optimism, self-confidence and the better-than-average effect. Like previous work, we find that high literacy respondents are more likely to save for a rainy day, plan for retirement, and are more likely to pay attention to fees when choosing credit cards. However, this is mostly driven by perceived, rather than actual, financial literacy: controlling for beliefs, actual literacy has low power to predict financial engagement. Moreover, behavior bias drives financial participation among low literacy respondents and is associated with a lower willingness to accept finacial advice. This has important implications for policy and for the design of institutions aimed at increasing literacy and protecting consumers from fraud.
Introduction
A growing body of empirical evidence documents the fact that many consumers lack the financial literacy required to handle the ever-increasing complexity of modern retail financial markets. This financial (il)literacy affects economic outcomes: widespread consumer financial illiteracy has been suggested as one of the culprits behind the financial crisis. Low financial literacy is especially problematic given the broad shift in pension systems away from defined benefit in favor of defined contribution plans, placing the responsibility of planning for retirement on consumers. In general, low levels of financial literacy have been shown to be correlated with low rates of financial engagement across a variety of domains.
At the same time, a large body of work in behavioral economics and psychology convincingly demonstrates that people hold systematically biased beliefs and perceptions, especially about their own abilities. Behavioral biases are likely to be especially important in the domain of household finance, where simple heuristics are commonly used in complex decision environments, and where consumers receive feedback at low frequencies. In decision environments in which feedback is noisy and infrequent, and tasks vary in difficulty, there is tremendous scope for individuals to hold (and act on) mistaken beliefs about their own ability. This paper examines the intersection of household finance and behavioral finance by studying how beliefs about financial literacy can impact financial market participation.
In particular, we ask how perceived financial literacy differs from actual literacy, and whether perceptions or reality are more important for financial engagement.
To study these questions, we proceed in two steps. First, we use publicly available data from the National Financial Competency Survey (NFCS) to assess how broad beliefs about financial literacy affect financial participation. This builds on van Rooj et al (2011) or Allgood and Walstad (2012) who show that self-perceptions are associated with participation. But we depart from their analysis by considering a horse race between selfassessed knowledge and actual literacy. This part of our analysis shows that controlling for self-assessed broad financial literacy weakens the connection between literacy and participation.
To build on this, we conduct our own survey using a large group of U.S. respondents obtained from LinkedIn, an online professional network. We administer a standard financial literacy test, the "Big 5" questionnaire pioneered by Lusardi and Mitchell (2006, 2009 ), then we measure how respondents think they did on the test, both in an absolute sense and relative to others. By adapting the methodology of Moore and Healy (2007), we are able to separately identify the better-than-average effect (the tendency to think I am better than others like me), optimism (the tendency to think I am better than I really am) and precision in beliefs (sometimes thought of as confidence or overconfidence).
Three main set of findings emerge from this second piece of analysis. First, financial literacy in our sample is much higher than what has been found in previous work.
About 75% of respondents answer the "Big 3" questions correct-these are basic questions about compounding, inflation and diversification first introduced by Lusardi and Mitchell (2006) . Close to 40% percent of respondents in our sample answer all of the Big 5 questions correctly, which is almost twice the average found in the NFCS sample. Although this difference hold across all age, income and gender categories, it may be driven by differences in other underlying demographics. Our relatively short survey of around twenty questions may also play a role when comparing our results to much longer and more comprehensive surveys, like the NFCS.
Given that our sample consists of tech-savvy, white-collar professionals, a large fraction of whom make more than twice the U.S. national average income, it is reasonable to ask whether the financial literacy rates we measure should not be a great deal higher. For example, more than one-third of C-Level Executives in our sample (that is, CFOs, CEOs, and COOs) do not answer all five literacy questions correctly. Fewer than one in four students gets all five literacy questions correct, and fewer than half of Director, Managing Director or Department Head level members get all five questions correct. Viewed in this way, our results reinforce the findings of previous studies, even if they present challenges to existing measurement techniques.
Our second set of results relates to the connection between real and perceived financial literacy. On average, individuals are well calibrated, but this average masks substantial cross-section variation both in actual and perceived literacy. Indeed, the average effect owes largely to the fact that respondents with perfect scores often state conservative selfperceptions. Many respondents with intermediate scores have wildly mistaken beliefs about their literacy. In general, respondents who lack financial literacy think they are more literate than they actually are. Almost everyone thinks they are more literate than others.
Our final set of results relates to financial participation. To study financial participation in a variety of domains, we ask respondents whether they have set aside funds for emergencies, whether they had attempted to compute how much they would need for retirement, whether they had considered fees when obtaining a credit card, and whether they were in favor or opposed to receiving financial advice. These correspond to questions used extensively in existing work on financial literacy.
The main result here is that beliefs are more important for participation that actual literacy. The correlation between financial literacy and financial participation weakens considerably when beliefs are included. At one extreme, for credit card sophistication, there is no connection between actual literacy and engagement after we control for beliefs. In general, respondents' mistaken beliefs about their financial literacy drive their participation to a much greater degree than their actual literacy. These findings suggest that the link between financial literacy and financial education is delicate and depends critically on behavioral factors.
Our work is not the first to allow for self-perceptions and actual literacy to be compared. Lusardi and Mitchell (2011) report that many individuals who score low on financial literacy tests report that they think they are knowledgeable. Van Rooij, Lusardi and Alessie (2011) also relate actual literacy and perceived knowledge to one another. One key difference between our paper and these papers is that we explicitly anchor the re-spondents' self-assessment on their literacy test score, rather than a broad pre-conceived notion of their literacy. In contrast with Parker et al (2012) , our paper is also the first to consider an explicit horse-race between actual and perceived literacy in terms of their correlations with engagement.
The remainder of the paper proceeds as follows. Section 2 discusses results based on the NFCS survey. In Section 3 we detail the data collection issues surrounding our survey instrument and the sample that responded to our survey, as well as present details on the techniques we use to elicit beliefs. Section 4 connects perceived and actual literacy to financial engagement, while section 5 concludes.
2 Literacy, perceptions, and engagement in the NFCS
The Big 5 Literacy Questions
Previous research in financial literacy has focused on a small set of questions that are meant to capture peoples overall financial knowledge, and cover topics such as compounding, inflation, interest, diversification, and bond pricing.
1 Table I display the five (first three) questions which we refer to as the "Big 5" ("Big 3" ), following this literature.
A body of work links the score of these questions to different forms of financial engagement and planning, and find that more financially literate people are more likely to save, plan for retirement, pick up credit information, and have better diversified portfolios. The work linking financial literacy to perceptions of financial literacy has typically followed one of two approaches. One approach is to ask respondents how sure they are of each question asked, item by item (see Parker et al (2012) for an example). A second approach is to solicit beliefs about generalized knowledge of finance and economics prior to asking respondents the Big 5 literacy questions, and then relate these to one another (see van Rooij, et al (2011) or Allgood and Walstad (2012) for examples). The main finding of this research is that self-reported financial knowledge helps to explain the same behaviours as actual score on the tests.
1 Lusardi and Mitchell (2011b) and Hastings, Madrian, and Skimmyhorn (2013) provide overviews. (Very high). As in previous work, we proxy for financial engagement with the propensity to save for a rainy day, plan for retirement, and checking the terms and conditions for credit cards ("fine print"). The results in Columns (2), (5), and (8) show that Actual Score, which is the number of correct answers to the standard Big 5 literacy questions, is significantly correlated with financial engagement. When we include self-assessed financial knowledge among the regressors in Column (3), (6), and (9), we find a significant increase in the fit, and that perceived literacy crowds out a considerable amount of the effect stemming from Actual score. Further, when we repeat the analysis on the low-literacy sample, for those scoring below four, this effect gets even more pronounced (see Appendix).
Connecting Literacy, Beliefs and Engagement
Our results therefore directly suggest that self-assessed knowledge is an important channel linking financial literacy to engagement, and perhaps more so for those with lower scores, but it is from this analysis difficult to establish the exact nature of the rela- Survey. We added questions to their standard omnibus survey that measured financial literacy and elicited their beliefs and engagement.
Subjects were invited to take the survey by e-mail, linking to a webpage with the questions. We solicited data in two waves: on January 20 and July 18, 2014. There were 223,768 and 247,543 members invited in the two waves, respectively. The response rates we received were in the region of a few percent, which is typical for this type of survey.
3
We consider only complete responses, in which subjects reported answers to all questions, including beliefs of their score. Through their LinkedIn profiles, we also have statistics on respondents profession, and find that 12% report that they work in the financial industry, and we identify 17% to be entrepreneurs (see section 3.3 for our definition).
The LinkedIn Sample
The characteristics show that our sample is tilted towards high income, well-educated, males. In untabulated results, we find that women have higher representation in the higher education categories, but do not exceed 40%. The demographics between the two waves are very similar, so we combine them in the following analysis, treating them as one sample. Table IV tabulates the proportions of correct responses to the Big 3 and Big 5 questions along the same dimensions as in Table III . We add the results of the 2012 NFCS for comparisons. Average scores in our sample are, by far, higher than that of the U.S. population in most sorts along the demographics, but the differences is less pronounced for those with higher education. As in other studies, financial literacy increases in age, income, and is on average higher for men compared to women. Women, on the other hand, are more likely to report "Dont know, which is also a result that has been documented previously. We find that Entrepreneurs and those having their profession in Finance have higher scores, but also that they are less likely to reporting not knowing, a feature that may be related to overconfidence.
In summary, it is likely that a big part of the high average difference between our
LinkedIn sample compared to the NFCS can be attributed to the relatively large fraction of highly educated people. Still, the observed differences can also capture something respondents' belief distribution of their performance by asking them to state the probability that they obtain a certain score, item by item. Figure 1 displays a screenshot of the question used in our survey. We repeat this question by asking respondents of the performance of "others of the same age". The responses then give us a complete distribution of beliefs with respect to own performance, as well as that of others. The two distributions are used in defining the following three key concepts used in the paper:
• Optimism. The difference between actual score and the subject's average estimated score. Optimism is therefore related to the mean of the distribution, and whether one expects to perform better than the actual outcome.
• Confidence. The sum of squared weights of the belief distribution. This is similar to a
Herfindahl index, and is bounded from above by one, as perfect confidence implies putting all mass in one particular category.
• Better-than-average. The difference in means between the belief distributions of subjects' own score and what they think of others.
We solicit beliefs immediately after the Big 5 questions are administered. We also include three questions about behavior with respect to savings, credit card usage, and retirement planning. In the second wave of data collection, we also include questions about mutual fund evaluation, economic outlook, willingness to accept financial advice, and ranking of the credibility of different sources of information.
Literacy scores, beliefs, and seniority
Taking the characteristics in Table III , and scores on the Big 5 questions displayed in Fig- ure 2 together, directly implies that the average LinkedIn member is different to that of the average U.S. citizen, because LinikedIn seem to attract a subset of the population that is more senior, educated, and affluent.
A way to understand the dispersion in data is to look at the result sorted on employment status. we combine the two last categories and label them "Entrepreneurs". Table V shows that both income and education (measured as the fraction of having at least a Bachelors degree), varies substantially across employment. We also find that age varies with seniority and score of the literacy test, where younger, and less senior respondents display lower scores. We also note that those with C-level jobs, Self-employed and Small Business owners report higher perceived than actual scores, and also indicate higher precision in their estimates compared to the average. These are two features generally associated with overconfidence.
Comparing Actual and Perceive Literacy
Our data on the responses to the five questions are presented in Figure 2 , which shows that the average score is very high. The bars in the graph (right scale) show that 2,178
respondents answered correctly to all five questions, and 2,874 scored four, leaving the remaining 1,258 responses in the lower four categories zero to three. We compute the average own perceived score and perceived score of others by averaging assessed probabilities across scores, and then plot them against actual score in the same figure. The dotted 45-degree line benchmarks perfect alignment of expectations.
The dashed line shows a common pattern when soliciting beliefs, in that those who score below average tend to overestimate their score compared to actual score. This has been shown to be related to the difficulty of the task at hand. 6 The flatness of the curve is due to people's tendency to adjust too little with respect to the private signal obtained after having taken the test. Moore and Healy (2008) obtain similar results from a laboratory experiment, and show that a simple Bayesian updating rule, where people weight 6 See, for instance, Lichtenstein, Fischhoff, and Phillips (1982) .
their prior against a posterior, can predict this result. We note that the dashed line crosses the 45-degree line around the mean of the distribution, meaning that respondents, on average, do not display optimism (the average actual score is 4.07, and the perceived score is 4.00). When we repeat the analysis for how people perceive the score of others (solid line), we find that the curve flattens further, but is not completely flat. This can also be explained by updating beliefs contingent on the posterior, where people perceive that the score of others will lie somewhere in between her own perceived score and the average.
The solid line cutting the 45-degree line below the dashed line shows a clear tendency for respondents to regard themselves to score above average. The mean is 3.57 and is different to perceived own score with a t-statistic of 33.
In order to get a better notion of the distribution of the perceived scores, we plot the beliefs across actual scores in Figure 3 . The graph shows a clear pattern in which those who score very low or very high display more confidence in their assessment of beliefs.
If assessments across scores were similar, we would expect a ridge going from the lower left corner of the graph to the upper right. This is clearly not the case. The intermediate categories display much more uncertainty in the outcome than the extremes. Precision is a measure of this effect, and is 0.84 and 0.79 for those who scored 5 and 4, falling to 0.58 and 0.55 for those who scored 3 and 2. Our methodology can capture this feature of precision, which is different to that of optimism and better-than-average across scores.
The graph is helpful when interpreting many of our key results with respect to explaining retirement-, savings-and credit-behavior. When we control for the effect of actual score in the regressions and include our measure of beliefs, one can think of this as holding the vertical dimension constant in Figure 3 , and investigating the separate effects of beliefs in the horizontal dimension. Table VI puts the results of the findings of the previous tables into a multivariate regression. As found in many previous studies, actual literacy score is positively related to age, income, education, but lower for women. We also find it reassuring that having a finance career is associated with higher financial literacy.
Explaining scores and perceived scores
Turning to the results of our measures of beliefs we find that women display significantly less optimism of their own result, and they are more uncertain of their scores. They also have a clear tendency to acknowledge that their score is below that of others. High income individuals and those with finance careers are more likely to state high precision and to think of themselves as above average. The university educated display less optimism of their own result, but have higher precision in their estimate, and think they are above average. Even if the average score on the literacy questions are considerably higher than found in other studies, the cross-sectional variation stand well in comparison with the stylized facts of previous research in both financial literacy and behavioral finance.
Internal consistency
Does the financial literacy score work as a predictor of financial knowledge outside the domain of the specific questions posed? To address this issue, we included an additional question about mutual fund selection in the second survey wave:
When selecting a mutual fund, it is generally more important to consider past performance of the fund than it is to consider the management charges. Please select one. We choose this question because policymakers deliberately make efforts to make investors aware of the implication of fees and how to invest wisely. The information needed to answer the question correctly is available on the U.S. Securities and Exchange Commissions website Investor.gov. 7 We test the proposition that individuals who are more financially literate are more likely to respond in accordance to such common investment advice.
7 See http://investor.gov/investing-basics/investment-products/mutual-funds#Fees.
The results of a probit regression explaining the responses are displayed in Table VII. Columns (3) and (4) shows that Actual score on the financial literacy test is indeed helpful in explaining the propensity to respond correctly to the statement, and is also significantly negatively related to responding "Don't know" in column (1) and (2) with the same magnitude. We report the results when conditioning on answering either "Agree"
or "Disagree" in the last two columns of Table VII, note that the coefficient for Actual Score falls from 0.10 to 0.08. Taken together, the results show that Actual score on the test predicts people knowing the correct answer to the question, but also a tendency for literate people think they know the right answer.
The results above are robust to including our demographic control variables. The controls show that women are more likely to respond by not knowing, than to answer incorrectly, which is opposite to those having Finance careers. Older people also display both more confidence and competence in their responses, but when conditioning on knowing the answer, the effect reverses.
As a second test of internal consistency, we test the propensity for our belief-variables to predict optimism in a more general context. In the second wave of the survey, we included two questions of current and future economic outlook: Do you think that you (and your family) is better off financially today (a year from now) compared a year ago (today)?, with possible responses "Will be better off", "About the same", and "Will be worse off". We test the hypothesis that optimistic people tend to report to have a better future outlook. Table VIII presents the results of a Probit regression where the dependent variable takes the value one if the response to future economic outlook is positive, where we control for the response of how well people think they have been doing over the past year by including fixed effects. Actual score in the literacy test is insignificant in all regression specifications which includes our demographic variables. Perceived score, however, significantly increases the probability for having a better future outlook. Precision, which is included in column (3), crowds out some of this effect, and seem to be the most impor-tant variable when we also include our measure of Better-than-Average. When we run the same specification on the low-literacy sample (those who score below four), we find that it is indeed Perceived score, rather than the other belief-measures, that drive optimistic outlook for the less financially literate (see Appendix). Among the controls, we find that women are significantly less optimistic, but once we control for the differences in beliefs between men and women, gender loses its power to explain optimism. We find that both entrepreneurs and those with finance careers are significantly more optimistic about their future economic outlook, even after controlling for their assessment of the current state.
To sum up, we find strong evidence for both the literacy test score to be associated with knowledge of common financial advice, and optimism to be related to our measures of beliefs. The signs of the included controls also support many known previous results in the literature.
4 Connecting perceptions and engagement

Saving for a Rainy Day
Table IX examines how real and perceived financial literacy is correlated with savings decisions. The omnibus questionnaire included a question "Have you set aside emergency or rainy day funds that would cover your expenses in the event of an emergency." Potential answers are "Yes", "No", "Don't Know" and "Prefer not to Say." About 2/3 of respondents report "Yes" to this question, and only a handful prefer not to say. 9 While these fractions are significantly higher than those reported in Lusardi, Schneider and Tufano (2011), this difference presumably owes to the large differences in wealth between our sample and others. Fewer than half of the respondents in our sample reporting income below $50,000 annually have saved, and only around 1/3 of those reporting annual income of $35,000 respond affirmatively to this question.
Column (1) of We add our measure of optimism to the specification in Column (2). When we include beliefs about financial literacy, we find that the effect of actual financial literacy is cut in half. Most of the correlation between savings and financial literacy works through beliefs about one's own literacy. Because the loading on perceived literacy is roughly twice that of actual literacy, Column (2) indicates that more miscalibrated respondents, not more literate ones, are more likely to have set aside funds for a rainy day.
We introduce other moments of the belief distribution in columns (3) through (5). In column (3), we replace Perceived score with Precision. Including Precision weakens the loading on actual literacy, but not nearly as much as Perceived score. Precision is highly significant in all specifications, indicating that individuals who were more confident of their score-even if they were wrong-were more likely to have set aside funds for a rainy day.
When Precision and Perceived score are included together (Column (4)), Perceived score wins out. The effect of Precision disappears almost entirely in both magnitude and significance. Finally, in Column (5), we include Precision, Perceived score and the Better-than-Average measure. A negative loading on BTA indicates that a stronger BTA effect is associated with higher propensity to save, but this effect is statistically insignificant. Of the three behavioral measures, Perceived score is by far the strongest.
All told, these results indicate that much of the propensity to save for a rainy day is driven not by financial literacy itself, but by inaccurate self-perceptions of financial literacy. Those who are more miscalibrated are more likely to have set aside funds for a rainy day, and controlling for self-perceptions cuts the participation effect of financial literacy roughly in half. Table X repeats the previous analysis but restricts attention to the set of respondents who got three or fewer questions correct. There are two reasons for analyzing this subsample: one policy oriented in nature, the other statistical in nature. On the policy front, low literacy respondents are presumably those who stand the most to gain by policies aimed at making financial markets friendlier for consumers. On the statistical front, the correlation between actual and perceived literacy is negative for the high literacy respondents because the score is bounded from above. Because this runs counter to the overall correlation in the data it potentially lowers the power of our tests.
When we focus attention on the low literacy sample, we see that the results from the previous table are even more pronounced. Among low literacy respondents, the probability of saving for a rainy day is about five percent higher per question, which is about 2/3 of the effect across the whole sample. Compared to the previous table, the statistical significance of this result disappears entirely in this sample when we include beliefs.
Planning for Retirement
One of the cornerstones of financial security is appropriate retirement planning. This has taken on increasing importance across the globe in the wake of many structural changes that shift the responsibility of retirement planning to individuals through the transition from Defined Contribution to Defined Benefit plans. Across the globe, researchers have found a positive correlation between retirement planning and financial literacy. 10 Lusardi and Mitchell (2007) show that individuals who have planned more for retirement arrive at retirement with higher net worth and savings.
To understand how literacy and retirement planning are correlated in our survey, we asked respondents, "Have you tried to figure out how much you need for retirement?" Possible answers are "Yes", "No", "Don't Know", or "Prefer not to say". By framing the question in terms of figuring out retirement rather than actually saving for it, the question is intended to hone in on retirement awareness rather than previous retirement savings, and thereby avoids obvious correlation problems with age and income. Only about 3% of the sample is non-responsive, while about 85% of high literacy respondents and around 45% of low literacy respondents reported that they had tried to determine this amount. Specifically, in Column (1) we find that getting one additional question correct on the actual score raises the probability of answering yes to the retirement question by about 8%. Around 40% of low literacy respondents have done this calculation; close to 85% of high scoring respondents have. When we include the perceived score in Column (2) the loading on the actual score is cut essentially in half-from 8.4% to 4.7%-while the loading on the perceived score is over 7%. To gauge the economic significance of this effect, consider only those respondents with an actual score of 3 on the literacy test: only about 40% of those who thought they scored 2 or below had done retirement calculations, whereas 63% of those who thought they scored 4 or higher had done this calculation.
When we replace the perceived score with the precision of beliefs, we find again that retirement loads significantly on Precision but this does little to crowd out the main effect of the actual literacy score. The point estimate on the actual score in Column (3) only drops to 7.8% and remains highly significant. When we reintroduce the perceived score in Columns (4) and (5) the loading on the actual score drops again.
Results from the low literacy sample presented in Table XII It appears that much of the connection between literacy and retirement planning operates through the channel of perceived literacy.
Choosing Credit Cards Carefully
To measure sophistication in credit card choice, we asked respondents "Thinking about when you obtained your most recent credit card, did you obtain information about fees?"
Respondents could answer "Yes", "No", "Don't know", "Prefer not to say". Roughly 54%
of high literacy respondents indicated they had paid attention to fees, whereas around 44% of low literacy respondents claimed they had paid attention to fees. Table XIII follow exactly those of Table IX, beginning first with actual literacy and then introducing moments of the subject belief distribution.
Column (1) indicates an economically small, but statistically significant correlation between credit card sophistication and financial literacy. Demographic controls have low correlation with credit card sophistication.
This effect disappears altogether when we include perceived score. Greater miscalibration in financial literacy increases the likelihood that respondents pay attention to the fine print on credit cards, but controlling for beliefs, respondents with higher actual literacy are no more likely than those with lower literacy to pay attention to credit card fees when making a choice. In view of the strategic obfuscation that is thought to be endemic in this market (see Carlin and Manso, 2009) this result is particularly alarming, because it suggests that those better equipped to digest the fine print in credit cards offers are not necessarily the ones attempting to do so.
Introducing Precision does little to impact the correlation between literacy and credit card sophistication. More confident respondents are more likely to read the fine print on credit cards, but this does little to weaken the correlation between actual literacy and credit card sophistication. However, in Columns (4) and (5) when we re-introduce Perceived Score and Better-than-Average, we see that perceived score continues to drive out actual score, even with other moments of the belief distribution included.
The economic and statistical magnitudes are similar when we examine the low literacy sample. This is presented in Table XIV . The main difference is that among low literacy respondents, the connection between literacy and credit card fine print is weak to begin with. Comparing these results indicates that most of the statistical power associated with actual financial literacy comes from moving from the low literacy to the high literacy group. Even still, perceived literacy is highly correlated with credit card knowledge.
Accepting Advice
Accessing and acting on financial advice has been shown to be one method by which financially literate households plan and prepare for future events like retirement (Lusardi and Mitchell, 2011) . The final piece of our analysis connecting literacy and engagement is the link between literacy and the willingness to take up financial advice.
In particular, our survey included the question "How satisfied or dissatisfied would you be if financial planning advice or information were offered to you (e.g. articles,
videos, infographics) occationally appeared in your LinkedIn news stream?" Responses included "Very satisfied", "Somewhat Satisfied", "Neither satisfied nor unsatisfied", "Somewhat dissatisfied", "Very dissatisfied", and "Don't know" or "Prefer not to say". Table   XV tabulates the results.
The dependent variable in Table XV is a dummy for whether the respondent reported being somewhat or very dissatisfied with receiving advice. (We obtain consistent results if we code the dependent variable as being oriented favorably towards advice.) On the right hand side we include actual literacy, demographic controls, and the three measures of beliefs.
The actual literacy score is insignificant in all specifications, but in Column (2) when we include perceived score, we find that respondents who think they did better are more likely to avoid advice. This is a problematic finding from a policy perspective because prior work has demonstrated that more financially literate people are more likely to use advisors to help with financial planning tasks. This result seems to indicate that people who wrongly think they are literate also likely avoid potentially beneficial advice channels. However, in Columns (3) through (5) when we include the Precision measure we find that this avoidance of advice is driven primarily through confidence in one's knowledge. Columns (3) through (5) show that respondents who are more confident in their own test performance are statistically much less likely to look favorably towards financial advice.
The control variables square with the findings of previous work. Women are more willing to receive financial advice, but older respondents are more averse to receiving advice. In keeping with the view that entrepreneurs are generally overconfident and optimistic, the loading on the entrepreneur career variable shows that they are much more likely to look unfavorably upon receiving financial advice.
Summary and Conclusions
Financial literacy has been placed front and center in policy discussions attempting to reform retail financial markets in the wake of the financial crisis. A growing consensus suggests that Americans have low financial literacy, and that this in turn is associated with low levels of participation in the kinds of planning and savings decisions that are needed to build a sound financial future.
We find that the link between real financial literacy and financial participation hinges critically on self-perceptions. Mistaken beliefs about financial literacy tend to drive financial participation as much as actual financial literacy. For some domains of financial engagement, beliefs drive out actual literacy entirely.
Our results sound a note of caution on several fronts. We find average rates of financial literacy that are about twice as high as those reported from previous surveys.
These differences could be attributable to systematic differences in the underlying demographic characteristics of our sample population: our respondents are, by and large, tech-savvy, white collar professionals who earn about twice the median U.S. household income. Nevertheless, because our sample represents a relatively high networth segment of the population, it is representative in terms of participation in many financial decisions.
Likewise, our results shed light on why efforts to improve financial engagement by increasing financial literacy have faced challenges. Education and advice are two channels often proposed for increasing participation, and our results suggest that both must confront difficulties. Because beliefs are often more important predictors of engagement than actual literacy, educational treatments that may threaten perceived literacy even as they improve actual literacy may be counterproductive in terms of their impact on increasing engagement. At the same time, perceived literacy is associated with a broader reluctance to embrace advice, even as it increases engagement.
Our findings suggest that there is much more to be learned about household financial decision-making by the ongoing work that incorporates findings from behavioral psychology and economics into studies of household finance. Planning effectively for retirement requires making long-range planning decisions, which by their very nature, offer feedback at low frequencies. Understanding how behavioral biases affect these decisions is an important question for future research. • More than $102
• Exactly $102
• Less than $102
• Don't know
• Prefer not to say 2. Inflation. Imagine that the interest rate on your savings account was 1% per year and inflation was 2% per year. After 1 year, how much would you be able to buy with the money in this account? Please select one.
• More than today
• Exactly the same as today
• Less than today
• Prefer not to say 3. Diversification. Buying a single companys stock usually provides a safer return than a stock mutual fund. Please select one.
• True
• False
• Prefer not to say 4. Mortgage. A 15-year mortgage typically requires higher monthly payments than a 30-year mortgage, but the total interest paid over the life of the loan will be less. Please select one.
• Prefer not to say 5. Bond Pricing. If interest rates fall, what should happen to bond prices? Please select one.
• They will rise
• They will fall
• They will stay the same
• There is not relationship between bond prices and the interest rate
• Prefer not to say This table presents Probit regressions modeling the probability that the respondent answered Yes to three questions of financial engagement in the 2012 NFCS Study: "Rainy Day": "Have you set aside emergency or rainy day funds that would cover your expenses in the event . . . ; "Retirement": "Have you ever tried to figure out how much you need to save for your retirement?"; and "Fine Print": "Thinking about when you obtained your last credit card, did you collect information on fees?" Actual Score represents the number of correct answers to the finacial literacy test (0 to 5), S-R Knowledge denote the self-reported level of general financial knowledge from the survey on a scale from 1 (Very low) to 7 (Very high). "Age" and "Income" are scalars from 1 to 7 that assign respondets into age and income brackets. "Female" and "College Edu." takes the value of one for female and college educated respondents, and zero otherwise. (1)
(8) Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 This table presents summary statistics of key variables based on the self-reported employment status of survey respondents. Income is reported in thousands and is based on taking the midpoints of the ranges listed in Table III . Perceived literacy is the expected number of correct answers on the literacy test, where subjective probability weights are used to compute the expectation: formally, this is 2 , where j subscripts the number of correct answers. This measures how tightly the distribution of beliefs is centered around the modal response. Better-than-Avg. measures the difference between the respondent's subjective expected score and their subjective mean of other respondents who are like them. Outlook is a dummy variable that equals one if the respondent believes that they will be better off economically in the future than they are now. Columns (1) through (4) This table presents Probit regressions of corresponding to the question "When considering mutual funds, it is more important to pay attention to past performance than to consider the management fees." The first two columns model the probability that the respondent answered "Don't know". Columns (3) and (4) model the probability that the respondent answered the question correctly, while columns (5) and (6) model the probability that the question was answered corrected removing respondents who chose "Don't know" as their answer. Point estimates are reported as marginal probabilities and p-values are reported beneath point estimates in parentheses.
(1) Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 This table presents Probit regressions modeling the probability that the respondent answered that they expected their own future economic conditions to be better than they are today. Independent variables are defined in Table III . Point estimates are reported as marginal probabilities with p-values reported below in parentheses.
(1) (2) (3) (4) This table presents Probit regressions modeling the probability that the respondent answered Yes to the question, "Have you set aside emergency or rainy day funds that would cover your expenses in the event . . . ". Independent variables are defined in Table  III . Point estimates are reported as marginal probabilities with p-values reported below in parentheses.
(1) This table repeats Table IX but restricts the sample to respondents who got three or fewer financial literacy questions correct. We report estimates from Probit regressions modeling the probability that the respondent answered Yes to the question, "Have you set aside emergency or rainy day funds that would cover your expenses in the event . . . ". Independent variables are defined in Table  III . Point estimates are reported as marginal probabilities with p-values reported below in parentheses.
(1) This table presents Probit regressions modeling the probability that the respondent answered Yes to the question, "Have you ever tried to figure out how much you need to save for your retirement?". Independent variables are defined in Table III . Point estimates are reported as marginal probabilities with p-values reported below in parentheses.
(1) This table repeats Table XI but restricts the sample to respondents who got three or fewer financial literacy questions correct. We report estimates from Probit regressions modeling the probability that the respondent answered Yes to the question, "Have you ever tried to figure out how much you need to save for your retirement?". Independent variables are defined in Table III . Point estimates are reported as marginal probabilities with p-values reported below in parentheses.
(1) This table repeats Table XIII but restricts the sample to respondents who got three or fewer financial literacy questions correct. We report estimates from Probit regressions modeling the probability that the respondent answered Yes to the question, "Thinking about when you obtained your last credit card, did you collect information on fees?" Independent variables are defined in Table III . Point estimates are reported as marginal probabilities with p-values reported below in parentheses.
(1) This table repeats Table XV but restricts the sample to respondents who got three or fewer financial literacy questions correct. We report estimates from Probit regressions modeling the probability that the respondent answered Unfavorably to the question, "How satisfied or dissatisfied would you be if financial planning advice or information were offered to you . . . " Independent variables are defined in Table III . Point estimates are reported as marginal probabilities with p-values reported below in parentheses.
(1) This picture dispalys an actual screenshot of the question where probabilities are solicited from respondents with respect to how they think they scored. A similar form is presented for assigning probabilites of how subjects think that "others of the same age as me" have scored. The disctrbuions of beliefs are used to construct measures of Optimism, Confidence, and Better-than-average.
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For the previous five multiple choice questions, you could have answered between zero and five correctly. We would like to know how many you think you got correct. Please assign a probability for each possible outcome below.
Enter whole numbers and total should add to 100. This graph plots average reported probabilities, sorted on actual score. The distrbuions of beliefs are used to construct measures of Optimism (using the average), Precision (using the dispersion), and Better-than-average (using the difference between perceived average own score and perceived average score of others. Tables XVII through XVIII repeat the analysis reported in the main text but restrict attention to the Low Literacy Sample, defined as the fraction of the population that got fewer than 4 questions correct. Tables XIX through XXII report fixed effects regressions that break down the overall variation in responses to proportions that can be explained by fixed effects in actual financial literacy versus fixed effects in the modal self-assessed literacy score. This table presents Probit regressions modeling the probability that the respondent answered Yes to three questions of financial engagement in the 2012 NFCS Study: "Rainy Day": "Have you set aside emergency or rainy day funds that would cover your expenses in the event . . . ; "Retirement": "Have you ever tried to figure out how much you need to save for your retirement?"; and "Fine Print": "Thinking about when you obtained your last credit card, did you collect information on fees?" Actual Score represents the number of correct answers to the finacial literacy test (0 to 5), S-R Knowledge denote the self-reported level of general financial knowledge from the survey on a scale from 1 (Very low) to 7 (Very high). "Age" and "Income" are scalars from 1 to 7 that assign respondets into age and income brackets. "Female" and "College Edu." takes the value of one for female and college educated respondents, and zero otherwise. (1)
(8) Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
